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1. INTRODUCTION
Walking is the most widespread mode of movement - but is not always treated
as a full transport mode. 'Pedestrian' is the term used for the mode of transport.
Pedestrians are rarely treated on the same level as vehicle-based modes.
The manner is which a travel mode is treated depends on the types of interest
groups involved, the government agencies and legislative parties affected, and
the economic and social impacts of a transport mode. The most important
single factors determining the treatment of a travel mode are:
• The existence of strong advocacy groups
• The availability of information about the mode, its performance and impacts,
and the people and groups affected.
• The availability of instruments to affect the performance of the mode in some
social, individual or economic sense.
There are few advocacy groups specifically for pedestrians and walking around
the world. There are groups representing some of the handicapped and
mobility constrained groups in the community, but few advocacy organisations
for pedestrians as a whole.
The information about walking and pedestrians is therefore largely limited to
areas where government bodies have been required to take an interest, or
where commercial investments rely upon pedestrian movement.
Walking is an essential component of almost all trips, and determines physical
access to facilities of all kinds. Public transport such as trains and buses
require walking both for access and for movement within the transport vehicles
themselves. Private transport also includes a walking component from house to
vehicle and parking place to destination.
Walking is usually the initial access (and egress) mode of a trip. This is quite
clear when the off-road parts of a trip are added to the movements on the
public highway or rights of way that are normally recorded. This first
access/last egress stage is critical to any person with  constraints on personal
movement. fairly recently this has become widely recognised.
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Perhaps the best focussed public and professional attention has been
generated by the needs of disabled and mobility handicapped groups of
different kinds. This attention has led to altered building designs as well as
alterations on pedestrian areas on or near public rights of way.
Unlike vehicle-based modes, walking trips are very difficult to define. Is a
journey through a building a trip? In the case of a movement inside a small
house this might be easy to decide, but when the trip is made along a
converted street made over into a covered mall it is less easy to determine.
Vehicle trips involve the use of a bicycle, car or other vehicle. It is this
association that which defines the start, end, location and duration of a trip.
Walking trips are usually defined by their location alone as the person always
has the 'mode' in use for movement in all locations.
This leads to the treatment of walking in defined locations, and usually as
being in conflict with vehicular modes. Pedestrian and vehicle conflicts on
roads and bicycle and pedestrian conflicts on footpaths are two common
examples.
A systematic examination of the elements that go to make up this special mode
and the contexts in which it is usually considered are needed to gain a
balanced picture of walking and pedestrian activity as a full mode of transport.
This requires analysing exactly what a pedestrian trip comprises, to whom
walking is most important, how pedestrian activity compares with other modes
of transport, and what is needed to determine an appropriate weight to walking
issues and access.
If alternative means are being considered when undertaking activities that
otherwise require physical movement, then communications solutions become
visibly the most attractive to the mobility handicapped. As their mobility
constraints apply inside buildings and off road public areas as well as on public
rights of way, the rapid takeup of computer and communications support by
such groups is unsurprising.
However as many of the critical physical movements (walking equivalents)
replaced are probably entirely within buildings, they are in general not detected
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by most current transport and movement surveys, and thus the trade offs and
travel determinants must be estimated from inadequate information.
2. DEFINITIONS
Walking, trips and pedestrians are all terms that require definition:
• Walking is the process of moving from one place to another by foot (but
does not limit the location where this takes place).
• A trip is a movement between two locations (but is usually taken to mean
locations at least 400m apart)
• A pedestrian is someone travelling by foot, usually in a public place or in or
adjacent to a vehicular movement corridor.
Taking each of these apart shows where the gaps arise. Walking is applied to
walking for exercise, enjoyment or to reach a specific location for some
purpose.
It applies equally to 'power walkers' on the footpath as it does to trail walking
and movements inside and outside transport interchanges. In this spread of
locations and intrinsic and extrinsic purposes, walking shares these freedoms
with cycling, which is the other major NMT1 mode.
Both of these NMT modes are used by people as ends in themselves for their
exercise and sightseeing benefits. Both also share the ability to use off-road
rights of way as alternatives to the normal transport rights of way for trips
between specific locations.
Trips of 400 m are a sensible distance to define a 'transport journey' - but only
if the access and egress stages of vehicular journeys are assumed to have no
impact of the vehicular travel2. People make real efforts to park less than 400
                                         
1 NMT= Non Motorised Transport. Normally considered to walking and bicycling, but also
includes riding on animals, wheelchairs and other means of non-motorised movement.
2 The 1991 Greater Sydney Household Interview Survey used a definition which required
walking trips to be recorded by the surveyed person only if they exceeded 100m in public
areas.
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m from their destination, yet the disutility of that final 100-399 m is frequently
ignored as a 'trip' for transport measurement purposes.
Distance is not always a good measure for transport comparisons. A typical
walking speed is 4-5 km/h (see Section 4). 400 m translates to a 5 minute trip,
which would be 1-3 km by car in an uncongested area.
Pedestrian is a term which is used to describe people walking, usually in public
places. In particular on or adjacent to public rights of way for vehicles.
A person observed 'during the walking stages of a trip' seems to be somehow
different from 'a pedestrian'. This is due to confusion between the two different
basic ideas of:
• Mode = person (in walking), and
• Round trip = use of multiple modes by the same person.
This underlies many of the difficulties encountered in dealing with walking as a
transport mode.
3. CONTEXTS
Walking and pedestrians are considered important by a wide range of groups
in different contexts. Some of these are:
• Motor vehicle crash injuries
• Road crossing clearance issues
• Traffic light pedestrian phases
• Access by aged and children
• Disabled persons access provisions
• Design of footpaths for flows
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• Mass person movement in transport interchanges
• Environmental design in pedestrian areas and malls
• Predictions of passing trade by foot for retail siting and valuation
• Health, recreation and exercise
• Valuation of waiting and walking times
• Choice of mode
• Moving walkway and lift provision
• Segregated NMT movement networks
• Parking locations, pricing and choice
• Provision of activity in public areas as a security measure
The blurred definition of walking often means that provisions are considered
piecemeal, and not as part of a transport and trip end access system.
Planners an environmental designers are concerned with the social and
commercial  success of a pedestrianised space and the factors that make it
attractive are frequently measured by shop rentals and the levels of pedestrian
activity over time.
Transport perspectives tend to place greater value on segregation of
pedestrians from traffic as a measure to reduce injuries, and the benefits
sought tend to be in these terms.
Traffic design requires pedestrian crossings to be provided, and to be used.
Consequently questions of importance include how far people will divert to use
a crossing or a bridge, how long they will wait for a pedestrian light phase
without jaywalking, and how fast they will make the crossing.
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Transport planning often recognises walking and waiting time as an element in
mode choice, but rarely takes a close look at the walking trips themselves
except when they are seen to affect the use of other modes.
A key question is the extent to which walking can substitute for motorised
transport movements, and what the effects on different groups will be of
altering the relative attractiveness of motorised and non-motorised modes. To
answer this will require close attention to be paid to walking travel.
The assumption that travel is undertaken simply to get to the destination is far
less convincing for NMT (non motorised travel) than it is for m torised modes.
Tourist and sightseeing travel occurs on m torised modes, but exercise, h alth
and recreation play an important part when bicycles and walking are involved.
Environmental contributions, exercise and health are all factors in NMT travel.
Australian transportation surveys (Wigan, 1987)   show that both walking and
bicycle participation rates tend to decrease with age for adults.
However, if recreational and health participation are examined, US evidence
shows (Anon, 1993)  that walking rises in importance relative to cycling as age
increases (Fig. 1).
Age
%
0
10
20
30
40
50
60
 7-11  12-17  18-24  25-34 35-44  45-54 55-64 65+
Cyclists
Walkers
Fig. 1 Walking and cycling participation as a function of age for US
fitness enthusiasts
Australian data for Canberra in 1975 and Launceston in 1976 (Wigan, 1987)  
suggest that transportation surveys pick only very few walking or cycling trips
reported to be undertaken solely for exercise or recreational purposes.
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The transportation aspects of walking and pedestrian movements can be
examined using transportation survey data, and relevant results of such
analyses are given in the following sections.
4. TRAVEL SPEED
One of the major characteristics of walking is that it is a slow means of
progress. Typical travel speeds by minority of NMT modes are not widely
quoted, and it is useful to place each of the modes in a consistent context.
Table 1 provides mean travel speeds over the year for nationally reported trips
of both males and females.
The values in Table 1 are derived from the 1986 Federal Office of Road Safety
National Survey of Day to Day Travel3, and covered travel by 18,000 people of
nine years of age and over sampled from across the whole of Australia (Adena
& Montesin, 1988) .
Mean Speed km/h Male Female
Pedestrians 5 4
Bicycles 11 8
Ferry 10 10
Tram 13 10
Bus 24 21
Taxi 28 18
Train 30 29
Motorcycles 35 27
Car Driver 35 30
Car Passengers 39 38
Truck 37 42
Overall 32 28
Table 1. Mean speeds Australia 1986
The pedestrian trips were of undefined length in the survey instrument, and the
overall values of mean speed provide a broad indication of the relative usage
of time and distance covered by the two major NMT modes.
                                         
3 Subsequently referred to as the "1986 ORS Study"
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These figures are in surprisingly good agreement with detailed studies of
pedestrian behaviour on roadside footpaths. 4.7 km/hr is a common  median
value for movement in u congested areas. (Fruin, 1971; Hoel, 1968;
O'Flaherty & Parkinson, 1972; Older, 1968; Tanaboriboon, Hwa, & Chor, 1986)
.
The effects of age are also important. Some evidence can be deduced from the
1986 ORS Study to explore the effects of age. Fig. 2 shows the results.
Age
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16171819202122 23242526- 
29
60- 
64
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30- 
39
9- 
99
65+
Fig. 2: Average Walking Speed By Sex And Age Nine and Over: Australia
1986
The elderly tend to walk more slowly, but the general lev l of mean speeds are
surprisingly stable by age, with a consistent trend for females to walk slower in
their reported trips.
A further factor is the tendency for people living in larger cities to walk faster
than those living in small cities (Walmsley, Lewis, & Gareth, 1989) . This study
also confirmed that age, sex and weather conditions affected walking speeds
in Australia and the UK.
5. SAFETY, SECURITY AND CHOICE
The involvement of pedestrians in vehicle crashes is a matter of considerable
and continuing concern. This is due both to the high levels of severity and cost
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incurred in such incidents and also to the fact that records of such incidents
are perhaps the most reliable and widely available information on pedestrian
activity made regularly available.
The characteristics, costs and propensities of pedestrian-vehicle accidents are
important, but are not the primary objective of this paper.
In a transport sense the determinants of walking as a travel mode include
personal security and perceptions of risk in addition to the vulnerability to
vehicle impacts. The time (and effort) required to walk is also a significant
component of any personal travel time budget. This sense of personal security
is a major factor in streetscape design and activity levels in largely pedestrian
areas, and a very real factor for many groups in the community. These include
children, young women and the elderly.
Walking at night is a specific concern of the elderly, and has been shown to be
significantly greater in the US amongst urban than rural dwellers (Lee, 1982).
Distinguishing between walking trips and the waiting time for other transport
modes is often done, as the revealed preferences show different values of time
for these two activities of pedestrians.
Pedestrian activity in mall areas is undertaken for a number of reasons,
including shopping, exercise and sociability. However the feeling of personal
security is an important element in this process (Schnact & Unnithan, 1991) .
There is a rising flow of studies of the sociology of pedestrians and pedestrian
behaviour which is pertinent to predicting pedestrian beh viour, location
choice and the characteristics of successful pedestrian area design (Hill, 1987)
.
Perceptions of safety by participants in walking often have a strong gender
element. Women have valid concerns about walking unaccompanied in urban
centres and parks (Enjeu, Save, & Brown, 1974) , (an active walking issue)
and in being present unaccompanied in transport terminals in the evening and
at night (which adds the stationary pedestrian/waiting time issue). Personal
security has also become an issue in the use of public transport, more in terms
of rail than of bus travel, but significant in both cases.
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The popularity of walking as a social, recreational or health occupation is not
universal. There is evidence that many of those who walk most like it least,
generally as a function of constrained resources and means of mobility of the
elderly (Carp, 1971; Carp, 1972).
These customer perspectives of safety and security are drawn from several
countries, and contrast with the road safety view of pedestrian-vehicle conflicts
and accidents as the issue requiring most attention.
Both safety issues need attention, but the road vehicle injury area refers mainly
to costs and actions familiar to traffic engineering, while the personal concerns
relate to travel demand estimation and time, mode, route and location choice
decisions by individuals in various categories.
The risks of conflicts between walking and cycling on road footpaths
represents the more conventional view of safety for pedestrians. There have
been several studies of these risks, which have yielded exposure values for
both walking on footpaths and for cycling for children (Enj u, et al., 1974) .
This type of study is relevant for the vehicle conflict fraction of walking
activities, but does not represent the significance or level of walking in overall
transportation terms.
6. WALKING IN AUSTRALIA
A variety of different transport-related views of pedestrians and walking have
been discussed in the previous sections.
Treating walking as just another transport mode requires some care. The
discussion of walking speeds suggests that the use of travel time rather than
distance or trip frequencies would be sensible.
The 1986 ORS Study contains information only on people of nine years of age
or older. This has a greater effect on walking than on any other mode, as
walking is of great importance to young people.
Fig. 3 shows the trip rates/day (the full weekday plus weekend period) by sex
and status. Females report more walking than males in every category but part
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time work and unemployed. Students display the highest levels of walking, and
retired people the lowest.
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Home duties
Retired
Part time work
Not employed
Full time work
Looking for work
Part-time Student
Fulltime Student
Overall
Males
Females
Trip Rate/Day
Fig. 3 Walking trips/day: Australia 1986 (People aged 9+)
These trip rate are Standard Population Trip Rates. SPTR4 is defined as the
number of trips by a group divided by the number in that group. Consequently
SPTR does not show the levels of walking activity undertaken by people who
actually do walk, and the values are diluted by the numbers of people who do
not.
This distinction between participation (i.e. at least one walk trip) and activity
rate (i.e. the number of trips/day made by those reporting at least one trip) has
been shown to be important in person travel analysis (Wigan, 1987) .
Expressing walking time as a percentage of total daily travel time goes some
way to correct this effect, and give a clearer view of the importance of walking
to people of each sex and in each age group.
Fig. 4 shows the results of this form of analysis. Females spend significantly
more time walking than males at all ages. Walking time is between 10 and 20%
of all travel time for females of all ages, with a mean value of ~15. Males
display less walking in their travel patterns, and average out at ~10%.
                                         
4 SPTR= Standard Population Trip Rate= Number of trips made / total population
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Fig. 4. Walking time as a % of all travel time/head in Australia in 1986
(Aged 9+)
The omission of people below nine years of age, and the open ended definition
of a 'walking trip' ensure that these are lower bounds on the fractions of time
spent walking.
These data refer to a wide range of cities and areas, and the data for individual
major cities could be expected to be significantly different.
This is indeed the case. Fig. 4 provides a comparison between the total
number of weekday trips (SPTR) and walking trips in Sydney (1981) as a
function of age and sex for people of five years of age and over. Only walk
trips of 400m or more are reported (and it is well established that such trips
tend to be under-reported). Females still walk more than males - but walking is
a substantial fraction of all trips made across the whole range of age and for
both sexes.
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Fig. 5. Ratios of weekend to weekday walking trip rates Sydney 1981
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Fig. 6. Walking time as a % of all travel time by age and sex: Sydney
weekdays 1981
Walking appears to be more important in Sydney than in Australia as a whole.
Fig. 5 shows the differences between weekday and weekend travel as a
percentage of all trips reported. It is difficult to ignore the high percentage of
walking trips in both periods. Even if the lowest values are used, walking
comprises 20% of all reported trips.
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The percentages of travel time in Sydney spent walking in 1981 are shown in
Fig. 6, and may be compared with the 1986 nationwide figures in Fig. 4.
The importance of walking time in Sydney on weekdays is greater than for the
nationwide figures, which are more closely comparable to the weekend Sydney
ratios.
7. SHOPPING
One area where walking is crucial is in shopping trips. These are increasingly
made to major enclosed centres or pedestrian-only malls.
The length of walking trips made in the course of shopping trips are strongly
affected by any omission of pedestrian travel within such enclosed areas, as
such movement are not usually sought in transport surveys. Most
transportation and traffic analyses concentrate on peak hour work-related
travel, and it is necessary to shift this emphasis to understand pedestrian
travel better.
The 1986 ORS Study showed that shopping was second only to travel to
work in importance in terms of the numbers of trips made, Shopping was
57% the number of trips to work for males and 157% for females. The
workforce participation rates for females were considerably lower than for
males, but the relative importance of the contribution of shopping trips to
overall travel by gender was certainly considerably higher for females than
males in 1986.
The pedestrian component of shopping trips is important for several reasons:
• Impacts on accessibility
• Demands for car parking
• Constraints on luggage carrying
• Concentrations of pedestrian flows
• Vehicle-pedestrian conflicts
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The individual stages within a shopping trip are frequently lumped into a single
trip, and may contain personal business and service calls. The movements
between retail outlets, personal business and services within an area are
usually by foot within a shopping area of reasonable scale.
Such complex trips are often non-home based, and are frequently under-
reported. They play a significant and increasing role in personal travel, and
shopping and personal business travel has risen at several times the rate of
travel to work trips in recent years in both France and the US.
An indication of the wide spread of impacts of such trip purposes by sex and
income level is given by Fig. 7. As these travel purposes continue to increase
in importance the detailed structure of the shopping and personal business
trips become more significant.
Over $20k p.a.$10-$20k p.a.$0.1-$10k p.a.Unemployed
0
10
20
30
40
Male Shopping 
Male PBus %
Male Med %
Male Work %
Income level
Over $20k p.a.$10-$20k p.a.$0.1-$10k p.a.Unemployed
0
10
20
30
40
50
Female Shopping
Female PBus %
Female Med %
Female Work %
Income level
Fig. 7. Melbourne 1978: Participation rates: Travel to shopping, personal
business, medical and work  by income, sex and employment status
The high density of daytime pedestrian trips in city commercial centres offers
the opportunity of estimating he concentrations of pedestrian journeys as a
function of commercial and retail shopping space in the area, This was done in
Milwaukee in the early 1970's (Behnam & Patel, 1977). The resulting
pedestrian flow equations for non and overall daytime average pedestrian
flows both showed the highest weighting to retail commercial floor area,
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followed by office space, including banks and other personal business
destinations.
Those who walked to the city centres of both Calgary (a large city with only 2%
walking to work)  and the small city centre of Halifax (where about 10% walk to
work)  (Seneviratne & Fraser, 1987) then went on to walk a very considerably
considerably greater distance (600m) within the centre as those arriving by
other modes (225m bus,325m car). The influence of walking as a mode of
choice is clearly significant.
8. CONCLUSIONS
Pedestrian behaviour, demand and policy are poorly integrated. Traffic conflict
issues are consistently addressed, but the impacts of pedestrian movements
and constraints on specific groups are less well monitored or understood.
Cross-overs between people movement, social space design and pedestrian
movements as a special form of traffic flow have ensured that the overall
needs and determinants of personal travel have generally not been fully
addressed.
Walking is a major transport mode, of crucial importance to several large
groups in the community. It is not clear who is responsible for the planning and
provision of services to these groups, and by default it is the road safety area
that has paid most attention.
There are many reasons for enhancing the numbers of trips made by foot.
Rising traffic congestion, better use of public transport and more effective
parking space utilisation have now been joined by international agreements to
reduce the levels of motor vehicle emissions. These are reasons for
encouraging a shift from  motorised to non-motorised movements. Intrinsically,
the contribution o f walking to fitness and maintenance of mobility - especially
in the elderly - is a rather different style of benefit, but one which cannot be
ignored.
Each of these policies must be balanced by accessibility and mobility
provisions. These must include personal security and appropriate design within
transport terminals as well as at the destinations. These provisions are not
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tokens to extend access and mobility to the 'handicapped', the groups involved
make up a major fraction of the population.
The numbers and proportions of trips to, from and within retail and personal
services areas are increasing around the world. Design withi the retail and
terminal areas is now likely to influence both mode and frequency of travel and
activity in these growing areas of personal travel activity.
Walking and pedestrians need greater attention, better understanding and
more consistent policies if we are to maintain mobility and accessibility for the
community as a whole. It is clear that a considerable amount of movement
takes place which is not counted in the assessments of travel, and better
understanding of these non-motorised movements will permit more balanced
allocations of resources and improvements to overall access and mobility. This
has already occurred to some extent for mobility disabled, but the larger body
of the population makes up a considerably larger group whose interests should
not be ignored..
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